









“Т he 


purpose of this booklet is to 

give only the fundamentals of 
Wireless and Telegraphy. It 
is not a complete course. 
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There are other books and 
courses obtainable that will 
give the beginner complete 
information regarding these 
systems of communication. 
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The Telegraph Key 


The Telegraph key is the first instrument with which the student should 
acquaint himself. It is a mechanical device for opening and closing the 
electric telegraph circuit and is used for the purpose of forming the characters 
composing the telegraph code. 


The key consists of a lever mounted on trunnions and equipped with a 
composition knob. There are four adjustment screws and the various adjust- 
ments are shown in Figure No. 1. 








The student should acquaint himself with the 
2? various adjustments and various parts of the key 
first, making sure that the contact points on the 
lever and base are in line; and before making 
any adjustments, see that the lock nuts are loos- 
ened, otherwise it is possible to strip the threads 
on the adjustment screws. The key switch (see 
Figure No. 1) is fastened to the frame and is 
equipped with a hard rubber knob. This switch 
snould be ciosed when receiving a message and opened when sending, and when 
; аге used on a circuit the instrument should never be left with this 
switch closed as it will soon wear out the batteries. In actual operation with 
proper hook-up or circuit this switch is always closed when through sending as 
vou will find explained later. The key shown in Figure No. 1 has two binding 
posts on the top. 








All keys are adjusted and set properly before leaving the factory; however, 
e that in shipment, a key will lose its adjustment; therefore, study 
y closely and you will understand the reason for each adjustment and 
en sending ігу adjusting adjustment screws and set to the best adjustment 
1 your hand. You should be able to make contact with a very light touch 
тесаиве a good operator sends with ease. 


'The Sounder 


The telegraph sounder is the receiv- 
ing instrument from which the receiv- 
ing operator reads the Morse characters 
made with the key, (see Figure No. 2). 
Tt consists of a bar and electro-magnets, 
movable lever with iron armature and a 
small coil spring, (see Figure No. 2). 
The sounding bar is pivoted in the bar 
frame and securely fastened to the ar- 
mature of the electro-magnet. When 
current passes through the magnet 
core, the armature is attracted to the 
cores and the bar is pulled downward 
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against the bridge of the sounder frame. When the flow of curren ases, the 
cores no longer attract the armature and the bar is pushed upward io: the upper 
stop on the sounder frame by the action of the Spiral spring near the pivoted 
end of the bar. The movement of the bar should be about one-sixteenth of an 
inch and the distance can be regulated by means of adjusting adjustment screw 


(see Figure No. 2). After the proper adjust 
er cit justments are made it should never be 


The Relay 


The relay is similar somewhat to the 
sounder although it is different in ар- 
реагапсе and is not intended to produce 
а sound like the sounder. It is very sen- 
Sitive to weak currents and weak signals 
and should always be used on circuits one 
mile or more in length. We recommend 
that the student use a relay in all circuits 
so that he can acquaint himself with the 
Fiz. 5 characteristics of this instrument. The 

relay being & very sensitive instrument 
and working in parallel with your sounder, the circuit current can be very low 
but your sounder will still produce the proper sound with a relay in the circuit; 
where no relay is used your voltage must always be kept at its highest peak. 

The armature is mounted vertically and the coils horizontally. 

The fine coil spring holds the armature away from the coils. The only prac- 
tical work the electro-magnets have to perform is to overcome the tension 
of the spring because the armature is balanced. The relays cannot be used for 
receiving messages and great care should be taken in adjusting the relay. Re- 
member that it is a very sensitive instrument and should be adjusted accurately. 
The armature when drawn towards the poles of the magnet should be parallel 
to the face of the poles, and if not properly adjusted, loosen contact screws in 
the relay head and the base screws that hold the armature base, then place 
the armature firmly against the pole base and tighten the base screws and take 
care to maintain the wire connections which will be found in the base. The con- 
tact points must also be centered. The holes іп the base are large enough to 
permit this adjustment. 

Now, loosen the lock nuts and adjust contact screws in the relay head so 
that the armature will not touch the pole base and will give a movement of 
about 1/32". The clearance between the armature and the poles of the magnet 
should be about the thickness of an ordinary piece of writing paper when the 
armature is drawn towards the poles, 

The tension of the armature spring should then be adjusted by turning the 
posts which wind up or let out the threads to which the spring is attached. The 
armature trunnion screws need not be reset until after long service and the 
armature should have plenty of play for free operation. 





Various Types of Batteries 


There are three types of batteries that can be used in соппеспоп with 
Telegraphy; namely, dry cells, the sal-ammoniac cell and the gravity cell. 
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The dry cell is the most used of the three types. It is intended for 
open circuit or intermittent duty only, and is the most practical type 
of battery for use with a learner set. There 18 no danger of spilling 
any solution; it is portable and very clean, but it should be remem- 
bered that when using а dry cell, it should always be disconnected 
when not actually in use. These dry cells are not re-chargeable. 

The gravity cell, or wet battery, is considered best for service on 
lines in constant use. One unit is known as a cell and a number of 
cells comprise a set of batterles. It consists of a glass or glazed 
earthen jar, a piece each of copper and zinc (known as positive and 
negative poles, respectively), and a blue vitriol (copper sulphate), or 
bluestone solution. 

After the materials have been procured, the jar should be thor- 
oughly washed and the battery assembled in the following order: 

Spread out the leaves of the copper electrode and place in the bottom of the jar. 
A battery jar 5x7” requires 1% to 2 Ibs. of copper sulphate and a jar 6x8" re- 
quires about 3 158. of copper sulphate. Place about one-third of the charge of 
copper sulphate between theleaves ofthe copper electrode. Dissolve the remain- 
derin enough lukewarm water to fill the jar to within one inch of thezinc (crow- 
.foot) when the latter is hung on the edge as shown in Figure No. 5. Now connect 
the terminals of the cell together by means of a piece of wire and when the 
„solution. has cooled off to the room temperature, add water to it very carefully 
and slowly, bringing the level of the water to about one-half or three-quarters of 
an inch above the zinc. Be very careful not to stir the solution and in pouring 
„the water it should never be poured directly into the jar; make а little trough 
of cardboard and pour the water on the cardboard, allowing it to flow easily 
„into the jar. . 

The chemical action between the blue vitriol and the 
electrode: produces the electric current as furnished by the 
battery. It requires approximately three days for this ac- 
tion to become effective although the time can be reduced 
if а little zinc sulphate (about three ounces) is dissolved in 
the water. It will be seen that the battery is short-circuited 
by the wires mentioned above and it should be left this 
way for six to twenty-four hours, depending upon whether 
or not zinc sulphate has been used. Тһе action of the 
gravity cell depends upon the formation of a solution of 
zinc sulphate in the top of the jar. This solution is clear. 
The blue vitriol solution.slowly diffuses through the white 
solution, causing n chemical action to take place between 
the sulphate of copper and the zinc. When no zinc sulphate 
is used, there will be an almost black deposit formed on the zinc. This should 
be removed, care being taken so as not to disturb the solution while removing 
the zinc for cleaning and replacing it. 

As the battery is used, the line of demarcation between the two solutions 
will gradually recede towards the bottom of the jar and clear water should be 
added whenever necessary to bring the liquid in the jar to the proper level and 
a few crystals of copper sulphate should be gently dropped into the jar to keep 
the blue vitriol solution at the proper height, and be sure to keep the same 
amount of crystals in the bottom of the jar at all times. 

` It will be necessary to clean the battery every eight weeks or three months. 





Fig. 4 
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The zinc electrode should be taken out, scraped and then washed thoroughl 
The electrolyte may be saved for further use; therefore, it should be poured IES 
a jar while the battery jar is being cleaned of all dirt and sediment. The cop- 
per electrode should also be washed. The materials may then be re-assembled 
and the battery placed in operation again in the same manner as previously 
directed. The battery works best when it is warm and all parts including con- 
nections should be kept free from dirt and rust and should be protected against 
freezing. In cleaning, any crystals remaining at the bottom can be used over. 
They should be rinsed and drained and are ready to use again. Set up the bat- 
tery as explained above, using clean crystals of blue vitriol in the solution which 
was saved, Great care should be taken in pouring the clear solution into the 
blue vitriol to mix them as little as possible, 


The gravity battery should be connected to a high resistance when not in 
use so as to keep a small current flowing through it. A stick thoroughly coated 
еее” makes а good shunt. The graphite from the lead pencil is satis- 


Connecting Dry Cell Batteries 


For telegraph work, except in installations 
Ёа which are unusual, the cells are always connected 
in series. (See Figure No. 6). Series connections 
means that the positive terminal of one cell ін 
connected to the negative of the next cell (zinc 
or outside post, is negative; the center or carbon 
post, is positive). When the cells are all con- 
nected the remaining two connections are then 
connected with the telegraph circuit. In a con- 
nection of this method, the voltage of the various 
cells is added together and the combining voltage 
used is the circuit voltage. For instance, four 
dry cells will give a voltage of six volts (one and 
one-half volts per cell). This voltage is open circuit voltage. 


Parallel connections (see Figure No. 
7), are very little used and therefore, 
very little will be said regarding them. 
Under this method, the positive termi- 
nals of the cells are all connected togeth- 
er and a wire run through the exter- Fig. 7 
nal circuit. Then the negative terminals 
are all connected together and to the o 








ther lead from the external circuit. All 


cells must be alike. The voltage is that of a single cell, but this method gives a 
current output capacity which makes it possible to draw as many times as the 


current capacity of one cell, as there are cells. 
Multiple connections or cells multiple, is а combination of the connections 


just explained above. 


To Set Up the Beginner's Set 


The beginner's set (Figure 8) consists of a key and sounder mounted on a 
wooden base with three connection posts. 
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Screw the instrument firmly to 
table wherever it 15 intended for a 
permanent location. When securely 
fastened down, the sound 15 greatly 
increased. Carefully inspect the in- 
strument to see that no parts were 
loosened while it was in transit but 
do not make any adjustments until 
after a thorough trial has been given 
it and a battery connected to it, 
otherwise you may disturb its adjust- 
ments as they are all properly ad- 
justed before leaving the factory. 


One wire should be run from the 
binding post nearest to the key to the center or negative connection of a dry 
cell; then a wire connected from the post nearest the end to the outer or posi- 
tive connection of the dry cell. Then close the key switch and the instrument 
should click. Do not leave switch closed. 


There are several diagrams on the next pages of various connections and 
stations which can be used with the learner set, and be careful when you make 
connections of the batteries, be sure they are connected so that the batteries are 
not opposed because an electric circuit is always & complete loop and if the 
loop is traced in one direction, it will be found when properly connected, that 
upon leaving the positive pole of one set of cells the circuit arrives first at the 
negative pole of the other set, and if they are not connected in this manner, the. - 
batteries are opposed, will quickly run down and the instruments will not work 
properly. It is best to make a test set up. For instance, if you are going to 
have two or more stations, hook them up all together on the top of a table and 
then test them out to see that they work properly and if they do, your circult 
is correct and you may then proceed to wire up the various stations at their 
permanent locations. 


Dry cell batteries cannot be used on closed circuits. It is necessary to leave 
one or both keys open when you are through using your set. This makes it im- 
possible to call from either end of the line, but you will find a circuit described 
where dry cells can be used with & small push button and buzzer. (See circuit 
No. 3). It is also possible to use dry cells as described on Circuit No. 2, but 
neither of these two circuits are standard. For a standard circuit see circuit 
No. 1. 





Lightning Arresters 


In running a line outside of the building regardless of length, it 15 best to 
always use a lightning arrester in the circuit. The same lightning arrester as 
used on radio sets is very satisfactory. For wiring between buildings, we recom- 

mend the use of copper wire and remember that 

ፎረም outside wires should always run on glass insulators 

and in passing through а building, they should 

A Good pass through porcelain tubes tilted so that they 

ood Connection drain outside and in splicing wire, a good splice 

is shown above and wherever possible, they should be soldered and if it is insu- 
lated wire, it should always be wrapped with rubber and friction tape. 
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CIRCUIT NO. 1, RELAY CIRCUIT 
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Circuit Мо, 1 


This would be the best circuit to use and is recommended on lines of one . 
mile or more in length. Тһе functions 0: a relay have been previously explained. 
Jts use in telegraph circuit increases thc sensitiveness of the instrument. It is . 
far more sensitive than the sounder and those who wish to become acquainted 
with the operation of standard equipment and circuits, w^ recommend the use 
ጋያ relays on all circuits. It is connected on а circuit as shown in circuit No. 4 
апа is placed in the circuit, the same as the sounder. It is not to be used in 
lace of the sounder, but as explained above, its function is to make your circuit 
nore sensitive. The diagram above is very simple and very easily connected. 


CIRCUIT NO. 2 
Sarren STEH 
ў, а 


LINE 





IAT: LINE 


«Злата / Әтет/о/у 2 
Circuit No. 2 


This circuit was designed to use with dry cell batteries and with the use of 
=, small knife switch and by proceeding as follows, one station can call the other: 
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When the circuit is not busy the knife switch must be closed.in the upper 
position and the key switches closed. Now, Station No. 1 is calling Statiori No. 
2. Station No, 1 throws the knife switch to the lower side (or battery side) of 
the switch and opens key switch and proceeds to call Station Мо, 2 by sending 
Station No. 2's initials or predetermined signal. No. 2 answers by throwing 
the knife switch to the lower siae (ог battery side) of the switch and opens his 
key switch. 'Then Station No. l's sounder will not click which signifies that 
Station No. 2 is ready. Station No. 1 closes the key switch and station No. 2 
answers and the wire conversation then proceeds. 


When the conversation is completed, each operator must throw the knife 
switch in the upper position and close the key switch. Failure to keep the 
switches in these positions when not in use will cause the batteries to run down 
very quickly. 


CIRCUIT NO. 3 


К 





LINE 






Pusu Burron 


Jrarion / Srarion 2 
Circuit No. 3 


In addition to the two learner sets and the batteries, а small push button, 
buzzer and knife switch are required. Тһе connections are made as the circuit 
shows above and when Station No. 1 wants to call Station No. 2, Station No. 1 
proceeds as follows: ` 


The knife switch must always be in the down position (on the buzzer side 
of the switch) and the key switches closed. Station No. 1 throws the knife 
switch in the upper side (or battery side) of the switch and presses the push 
button which will cause the buzzer of Station No. 2 to buzz. Station No. 2 hears 
the buzz, throws his knife switch in the upper position (on battery side) of 
switch, opens his key switch and answers. The wire conversation then proceeds. 


When the conversation is completed, both knife switches must be in the 
lower position (or to the buzzer side) of the switch and the key switches must 
be closed. 
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PUNCTUATION papers 


PERIOD Comma 


INTERROGATION 


COPITIERCIAL PUN TUATIOry MARKS 


NANE OF MARI MARK How MADE 
DOLLAR. MARK $ гове 

DASH = DX —ccomee 
PARAGRAPH SIGN я mn---- ba 
CAPITAL LETTER SIGN (no MARK) CX ее oomoo 

DECIMAL POINT е DOT =. » е = 
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MORSE CODE 





INTERNATIONAL CONTINENTAL CODE 
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Circuit No. 4 





STATION / 


Circult No. 4 Sarron 2 


Circuit No. 4 is а simple circuit using a crowfoot or gravity battery. If dry 
cells or sal ammoniac are used the connections are similar in series with the 
telegraph circuit, but remember that in the event the set is to be used at each 
end of the line, they must be connected so that they are not opposed. 


Learning the Code 


In learning the code, it is first necessary to memorize the code alphabet and 
after the alphabet is thoroughly memorized, then it is necessary to start the 
key practice, and the grip most general in use is shown on page 13. Тһе arm 
from the elbow down should rest on а table and all of the movement must be 
made with the wrist only. 


The telegraph alphabet is composed of dots, dashes and spaces; for instance, 
A is a dot and a dash, B is a dash and three dots, C is two dots, a space and a 
dot, etc. The dot is the shortest sound that can be produced on a telegraph in- 
strument. The dash is three times as long as the dot, and the space is a brief 
space of time between dots. The letter T is one dash and the letter L is a long 
dash. The letter T or short dash is made by holding the key arm down three 
times as long as a dot. The letter L or long dash is made by holding the key 
arm down twice as long as for the letter T, or short dash. The naught, or cipher, 
is an extra long dash. It is three times as long as the letter T or short dash. 


The complete telegraph alphabet or the code is shown on page ten. As 
stated above, memorize the code so that with a pencil you can write down the 
code of each letter from memory, as this will simplify your work a great deal 
when you begin using the key, and after the code is thoroughly memorized, then 
take a short paragraph from a newspaper or book and transpose the words into 
the code, then check it up against the code as shown in this book for corrections. 
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The Proper Grip 

The best operator is the one who can dispatch the greatest amount of work 
with the greatest amount of speed, but accuracy is more essential than speed. 
A graceful, easy method will make the student more efficient and a good 
operator; talking with the telegraph key becomes as easy as writing with a lead 
pencil. 

Do not clamp the key tightly. Avoid cramping your hand or your sitting 
position, for sitting in a cramped position, or holding the key tightly, will make 
it impossible for you to ever become efficient. Always hold your key as lightly 
as possible. Do not try to send too fast at the beginning. Make your letters 
Slowly and after a week's practice you can then begin to increase your speed. 


Lesson 1, Using the Key 
Practice the following dot letters. Send each one at least one hundred times 
before you try the next letter, and after you have completed the six letters, then 
send two letters; for instance, EI, then SH and then Рб. Make each one at least 
fifty times and then make the three letter combination. 





S I E H P 6 
Lesson 2 
Practice the following dash letters in the same manner as Lesson 1. 
T L M 5 0 
Lesson 3 


The following are а combination dot and dash letters and the dash 
and dot letter is made as follows: For instance, the letter A. Make it just as 
though you were making two dots except hold your key arm down on the last 
dot three times as long as for the first dot. Practice makes perfect. Do not go 
from one lesson to the other until you have mastered the previous ones. See 
that no spaces are left between the dots and dashes or combination dot and dash 
letters. You should now be able to send without the necessity of counting the 
dots and dashes. You should be able to begin to recognize each letter by sound. 

A U v 4 
D B 8 


х 
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F J G K Q w x 
1 2 3 1. 9 Period 
Lesson 4 


Send the following words, and if you have anyone to send to you, have them 
go over the past three lessons with you receiving, and we repeat again, “ргас- 
tice makes perfect." 


Two letter words—AN AS НЕ IT IF 68 45. 
Three letter words—BAD SAM HIT FAD МІТ 485 566. 


After you have sent each of the above words about fifty times, if possible 
have someone send them to you, you receiving them. 


Lesson 5 


It is first necessary to make the dot and dash letters because it is a little 
hard for the beginner to fix in his mind the dot and dash letters combined with 
the space letters and the space letters are the most difficult of the alphabet. The 
space in the code letters is only about one-third of the time allowed between a 
letter in a word and we again repeat that "practice makes perfect," because 
your spaces must be uniform and in the proper place. First make these letters 
slowly by merely hesitating at the spaces. Send each letter at least one hundred 
times, then go back to the beginning and make the space between the dots 
shorter as you send each letter another hundred times. 


о с к Y 2 & 


Lesson 6 


Send the following sentences at least twenty-five times and after you have 
completed them if possible have some one send to you, you receive and write 
them down. After this is completed have someone send to you from a book or a 


newspaper. 


Please advise when you expect to arrive. 
Will arrive 6:30 A. M. Thursday morning. 
Jack and I will meet you. 
Glad you decided to come. 
We will all go to the beach for a picnic. 


The above are the fundamentals of telegraphy and there are several books 
©п Railway and Commercial telegraphy which go into complete detail as to the 
-method used by railway and commercial companies. 'ТҺїз little booklet is not 
"Intended for that purpose. It is simply to give you the fundamental teachings. 
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Acquiring the Code 


і In acquiring the code the beginner should adopt the "sound" method. 
(Usually so many beginners first memorize the code by the "visual" method, 
that is, studying from a code card or chart without the aid of a key and buzzer 
or other sound-producing device, with the result that considerable time is spent 
in getting the "picture" of dots and dashes out of mind. When a student memo- 
rizes the code by the visual method he pictures each character as being com- 
prised of so many dots or dashes and, when endeavoring to receive signals, 
he unthinkingly visualizes each dot and dash before writing the characters 
which are transmitted. Unless the sound method is adopted no appreciable ro- 
ceiving speed can be attained. This is logical when it is considered that it 
would be impossible for an operator to receive say twenty or more words per 
iminute, if he first had to think of each character as being composed of so 
(тапу dots or dashes before copying. 


| Acquiring the code is similar to learning a new language; after all, the 
‘code is a language. It can be imagined how difficult ordinary conversation 
would be if the conversants had to define each word mentally before grasping 
dts meaning; similarly it would be difficult to master the code at any appreci- 
'able speed if each transmitted character should first have to be defined as 
‘being composed of so many dots and dashes, 


The foregoing paragraph should not be construed as meaning that the 
code cannot be acquired by the student who has unfortunately memorized it 
by the visual method. By adopting the sound method this system of learning 
would gradually be mastered, but a great deal of valuable time would be lost 
meanwhile. The sound method, which is becoming the universal system of in- 
struction, trains a student in such a manner that, upon hearing a character, 
he translates it immediately and instinctively into the letter for which it stands. 
He does this subconsciously to a certain degree, dependent upon the amount 
of practice involved, and does not find it necessary to visualize dots and dashes. 


The first step in acquiring the code is to learn the sound of each letter, 
numeral and character. A buzzer practice set (Signal R-68, R-69 and R-70 
Wireless Practice Sets. See page 26) should be employed. The alphabet should 
first be learned, then the numerals, punctuations and other characters. 


The following code chart may be used as a guide for the beginner. The 
authors have taught thousands of code students and have tried practically 
every known method and system of code instruction and this experience has 
proven the method given here to be the most advantageous, 


To avoid learning the alphabet in sequence, that is, A, B, C, D, etc., the 
student should master it by concentrating on the groups shown, first studying 
Group 1 until the characters can be transmitted without referring to them, 
then studying the following groups, one at a time, until Groups 1 to 10, in- 
clusive, will have been memorized. Group 11 may be studied later, say when the 
student can receive at a speed faster than five words a minute. 

When the characters in Groups 1 to 10 are thought to be memorized the 
student may transmit the exercises at the bottom of page 18 several times as 
a means of determining whether or not he readily remembers them. 
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CHARACTERS OF THE INTERNATIONAL MORSE CODE 


GROUP 1 GROUP 2 GROUP 3 GROUP 4 
е а Т ша A mnm 7 ammm 
1 аз M mum v ААЛА к шша 
S maa О mm у азада L manan 
H ыла ж адада F МАША 
GROUP 5 СЕОЧР 6 GROUP 7 
N ааа к шама P АММА 
D mas С камыл 7. ይይወጠበቢ 
B даза Y mamm X AMA 
G таал 9 падвала 
NUMERALS 
GROUP 8 GROUPS 
1 алалалала с шалада 
2 палашала т MANAA 
з ከበከዚ..ጠ565 8 далилаза 
4 MAR э аталма 
5 дадав о шалалалала 
PUNCTUATIONS 
, GROUP 10 


PERIOO ይይ Ай АА 

СОММА Башава 
INTERROGATION дама 

ERROR ይይይይይይይዉ 
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PUNCTUATIONS ANO CONVENTIONAL SIGNALS 
GROUP 11 
SEMICOLON ММА GENERAL INQUIRY CALL. mmama 
COLON ይመጠመጠመጠመጠለደይ Basa 
EXCLAMATION mmamaumum INVITATION TO 
AFOSTROPHE MEMEA TRANSMIT MASA 
HYPHEN ШААДАЕВ WARNING HIGH 
FRACTION BAR шала POWER жавала 
PARENTHESIS በቬዜይበጨበመይጠዉ irc (REPEAT 
INVERTED COMMAS Маа 
UNDERLINE SAMALLE RUE 
ШАЛАТЫН Сг о 
amas А 
ж... PRECEDE POSITION 
маша REPORTS) ጩክ алад 
UNDERSTAND Aaaa TRANSMISSION FINISHED 
RECEIVED (ок) ama END OF COMMUNICATION) 
ATTENTION CALL MASA DALAT 
DISTRESS CALL АДАШАЛЕМШААДА END OF MESSAGE AAAS 
adjunct quadruple B63FH yawl 
oxen pulverize. 9V48F quack. 
very 16502 23748. knuckle 
wire rejoice zenith ZC38B, 
83726 waffle 50091, vexation 
gypsum athletic NQZ37 zebra 
yell, inject HS85VB quiz, 
graze 31974 PZ2WN xray 
fuse failure. selfish J91B6 
94051 perhaps A48FK. little, 
oxygen zephyr 38020, lull 
cyclone. quickness. KZPQC TZ43P 
embezzle hexagon 9YCQY V32HN 
zero 86502 riffle YAVVU 
bicycle reflex нкзтх WITYZ 
89347 obnoxious 28XKB 40207. 
quaint yacht. N6166 INJDL 
dyspeptic cognize 4HN6K crazy 
rabble. affix, ЗҮНЕТ WLTSH 
bordeau buzzard 82LVK F3Z8Y 


The characters which prove most 


difficult to recall instantly to mind 


should receive special attention until they are readily recalled. 
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Key Manipulation 


The correct method of operating the key in sending is by a forearm move- 
ment. As shown in the illustration, figure 1, the elbow should be placed on 




















(Fig. 1. Showing correct position of hand, wrist and elbow when sending.) 


the table and used as a fulcrum, the wrist clearing the table one to two inches, 
the thumb just underneath the outer edge of the key button, the index and 
second fingers curved sharply at the knuckles and placed just slightly over 
the back of the key button and the key operated by free-arm movement; that 
is, the energy required to manipulate the key should be expended from the fore- 
arm and wrist, and not from the hand and fingers. The wrist should go down- 
ward when each dot or dash is made. There should be no trace of rigidity in 
the hand and fingers while transmitting. Hand key sending may be compared 
to hand writing; the free-arm writer can write legibly for a much longer period 
than can the writer who writes with his fingers tautly gripping his pencil and 
who expends the required energy from his hand and fingers only. 


No hard and fast rule should be established on exactness in the position of 
the arm, hand and fingers during transmission. If sending is more easily ac- 
complished by placing three fingers on the key button, and the characters more 
evenly "rounded out" by a two to three-inch clearance between the wrist and 
table, this slight difference of form may be adopted. Free arm sending—each 
dot and dash made by the wrist and arm—should be the aim. 


The dots and dashes of the code are made in the same manner; the length 
of time during which the key is held down determines which are dots and 
which are dashes. No more pressure should be applied to the key when making 
a dash than that which is applied when making a dot. The dash is three times 
longer than the dot. The space between each letter or character in a word is 
equal to three dots and the space between words is equal to five dots. The stu- 
dent should practice very slowly, thinking of the formation of each character, 
and observe the foregoing instruction when sending. 


As progress is made, an easy, steady style of sending should be sought. 
There should be no sudden jerks or skips and particularly there should be no 
division of the characters in any one letter. For example, if the letter “С” is 
divided in transmission it would be copied as "NN"; similarly the letter "Q" 


(Continued on Page 22) 
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INTERNATIONAL MORSE CODE AND CONVENTIONAL SIGNALS 
To be used for all general public service radio communication 


1 А dash 1з equal to three dots, 3. The space between two letters 
2. The space between parts of the à 15 egual to puree аен ds 
5 e space between two words is 

same letter is equal to one dot. equal to five dots. 





1 е зао ча == шэ 
2 «е е = шэ = 
3 е е е шш шэ 
4 е е е е = 
5 вае еее 
mm cece 
— шэ soo 
-“- шш om о е 
Э — ~ am —— 


(Сегтап) 


А ог А (Spanish- 
Scandinavian) 


CH (German-Span- 
ish) 
É (French) 
o o e t 
Ñ (Spanish) 
— аш ў «ша — 
6 (German) 
«ж өне шш о 


0 (German) 
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Colon .......—.. 








Interrogation 

Exclamation polnt ....................... ана эй uum Vd mE ны: 
ATDOSTODhe ына و‎ % «шә መመ መ መመ Ф 
Hyphen ..........——. ——— وو‎ NC RD 
Bar indicating fraction ....................................................... መሪ» 





Parenthesis ............. 22. —— ጠመመ መመ е ጠመ 
Inverted commas ..... — PEN — еш» 9 9 ame 
Ювавенве ን RES ንን . o — ጨፍ መ 
Double dash ም ጆቸቿቿ ቻችን ካካ ባበቹ። በ ው ን = --е ወመ 


Distress “Са сы ы ን ጢን ከ በወ ንን ቱም 
Attention Cal]. аа —— — 
General inquiry call ..... 
From (de) аца 






Invitation to transmit (go ahead) ..................................-.. 





Warning—hlgh power ............... 





Understand: аа ፡፡..፡ ቲር ..፡. m 





Error „с 


Кесейуей (Ос) M———————— ее 


Position report (to precede position messages) ........... ==» 





End of each message (cross) ...... 


Transmission finished (end of work) (conclusion 
GE correspondence). ን ው ን ይ መ ዓቀ መዳ ውሩ 
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oo ————————— . 


would be copied as "MA", When it is found that transmission is becoming 
cramped, relax the forearm and wrist muscles for а few seconds and begin 
anew. As a beginner avoid fast transmission. Endeavor to maintain always a 
sending speed of not more than three words per minute faster than your re- 


ceiving speed. If you can recelve four words per minute you should not send 
- faster than seven words per minute, 


Before beginning his sending practice it should be desirable for the student 
to obtain a two or three-minute preliminary or “warming up" exercise by trans- 
mitting the characters V, Q, 6 and Z. During this preliminary exercise particu- 
lar attention should be given to the position of the hand, arm and elbow, mak- 
ing certain that the correct position is maintained. While transmitting the four 
characters the student should ascertain that he is proceeding rightly by bear- 
ing in mind the following: 

(1) Position of hand, arm and elbow. 

(2) Full arm and wrist motion. 

(3) Absence of rigidity in hand and fingers. 

(4) Uniform formation of characters. 

(5) Proper spacing of characters. 

(6) Maintaining proper sending speed according to receiving ability. 


It will be noted that there are only four signals which are spaced. These 
are: Period, "From (de)" signal, General Inquiry Call, and Position Report 
Signal. In transmitting the period it would be sent as three I's; the "From" 
signal as de; "General Inquiry Call" as CQ, and the "Position Report" signal 
as TR. 


It has been rightly said that a telegraph operator is no better than his 
sending. There are by far too many poor senders actively engaged in radio 
communication. Whether they have so easily acquired, along the lines of least 
resistance, a faulty style or method of transmission or because of utter indif- 
ference to the telegraph profession, is generally unknown. Тһеге is, however, 
nothing more pleasant to the real telegrapher's ear than evenly spaced and well 
rounded out characters. While sending always keep in mind the operator who 
is receiving you and endeavor to give him as little trouble as possible. Nothing 
is quite so disconcerting to the receiving operator as poor spacing, Poorly exe- 
cuted characters may be read by an experienced and skillful operator, but when 
їп addition they are poorly spaced, receiving becomes a hard task. The fingers 
should not be taken away from their position on the key until transmission 
is entirely finished. 


In calculating transmitting or receiving speed, flve letters or characters 
are counted as one word. For example, the word “proportionately”, consisting 
of fifteen letters, is counted as three words; the words "in the", containing five 
letters, are counted as one word. The sentence, "we will report Thursday at 
Т Р. М.”, containing twenty-five letters, is five words. (The foregoing examples 
are used to determine receiving or transmitting speed.) 


Adjustment of Key 


The adjustment and location of the telegraph key is important. Тһе gap 
between the contacts should be at least one-thirty-seccnd of an inch. A too 
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finely spaced contact tends to create a nervous style of sending and, on the 
other hand, if too much spacing is provided between the contacts the sending 
is likely to be “muddy” and heavy. The contacts should be spaced by the rear 
key screw only; not by the side screws, The side screws are for the purpose of 
aligning the contact points and, if screwed up tightly, will cause binding. They 
should be screwed up to the setting which prevents any appreciable amount of 
side-play. 

The adjustment of the spring should be carefully looked after—there should 
be only that amount of spring tautness that will immediately break the cir- 
cuit when the pressure applied to the key is released; more spring than is 
necessary causes the expenditure of unnecessary energy. 


The key should be placed in such position as will enable the elbow to rest 
on the table. 


Receiving 


The three chief causes of the student's slow progress in receiving the code 
are: (1) learning the characters visually, (2) hesitating over a character, 
thereby losing one or more following characters, and (3) looking back over 
that which has been copied, thereby momentarily disrupting concentrativeness. 

After the characters have been memorized by the beginner, that is, after 
the beginner can send them without referring to the groups or a code chart, 
he should begin receiving at a speed of two words (ten characters) a minute. 
If a letter is missed do not interrupt the sender. Copy what you can and after 
the transmission is finished check the copied characters to ascertain those 
which require more practice. In a few hours the dots will be readily dis- 
tinguished from the dashes; from then on progress can be made only by copy- 
ing at a speed slightly faster than you can accurately receive. 

The code can not be acquired in a day and because progress is seemingly 
slow many beginners become discouraged in a short time. Determination, con- 
centration, and consistent application are the requirements for acquiring the 
code in a minimum length of time. 

Other difficulties encountered by code students may be summed up as 
follows: 

(1) Getting rid of the visual picture of the characters as being composed 
of dots and dashes. 

(2) Trouble with a few characters. This indicates a lack of practice on 
these characters, 

(3) Consciousness of writing. Forget that you are writing—write in your 
natural hand, confirang your thoughts to the sound of the signals. 

(4) Printing. Do not print any letters or characters until you can receive 
at least ten words per minute. A beginner has enough to think of in receiving 
without mastering another subject while receiving. 

(5) Hesitating over missed letters. When a letter is missed forget it. By 
attempting to recall it to mind several characters will probably be missed. 

(6) Wandering of mind. This denotes weak will power or over-concen- 
tration. 
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(7) Over-concentration. .When you become tense due to over-concentra- 
tion, or "hard thinking"; completely relax for а few seconds and begin again. 


(8) Fatigue. When the dots and dashes seem indistinguishable and sev- 
eral characters are lost, it is usually because the student is mentally fatigued. 
In such condition you should completely relax for a few seconds. No form of 
work is more exacting than that of copying code for an appreciable length 
of time. As more hours are spent in receiving it will be found that the mind 
will gradually become accustomed to its new task and, after more and more 
receiving practice, the student can copy unbrokenly over a longer period of time. 

It is in the early stages of code practice that future habits are formed and 
the student should therefore have just one idea continually in mind— 
ACCURACY. Great care should be exercised to have every dot, every dash, every 
letter, as perfect as it is possible to make it. 


The student who lays a solid foundation of accuracy іп code transmission 
will have a better foundation upon which other things, such as speed, can be 
built later on. A good rule to follow is.to make each dot short and sharp, but 
firm, and each dash long enough—the length of three dots—that it will be 
impossible to mistake one for the other. 


Transmitting Speed 


Хо operator should transmit at a speed faster than he can receive. Much time 
is lost and considerable interference is often created by inexperienced operators 
who persist in sending, say 25 to 30 words a minute, when they are unable to 
receive scarcely faster than 20 words per minute. Usually an operator's receiv- 
ing ability is gauged by the speed at which he transmits and, in telegraph 
communication, he will almost invariably be answered and transmitted to at 
a speed as fast as he maintains in sending. There аге, of course, exceptions; 
many "old-timers" never send faster than 25 words per minute, whereas they 
would have no difficulty in receiving at faster speeds. These operators are 
known to the majority of other experienced operators by their method and 
style of transmission. 





When the Signal factory was founded, more than 40 years ago. Tele- 
graph Instruments played an important part in its early success. Year 
after year, these products, and, later, the addition of Wireless Transmit- 
ting Keys, have increased in sales and improved in design. They have 
always been built according to scientific specifications and the high 
Signal quality has always been maintained, 

Signal Telegraph Instruments and Wireless Keys are used the world 
over in amateur and commercial work. The United States Government 
has thousands of Signal instruments in daily use in the various branches 
of its service. Signal Wireless Practice Sets are designed for amateur 
practice use only. They will develop the mind of the youth to think 
and act quickly. 
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For the operation of Signal 
Wireless Practice Sets use 
any standard dry cell bat- 
teries. 





Above diagram shows the This diagram shows the prop- 
proper hook-up of two Signal er hook-up for one Signal 
R-68 Wireless Practice Sets. R-68 Wireless Practice Set. 





Wireless Practice Sets 








R68 PRACTICE SET 


Designed for those who want а 
well made instrument to learn the 
code. Set consists of а key and 
high frequency buzzer mounted 
on a mahogany finished wood 
base equipped with binding posts. 
The code is printed on a plate and 
fastened to the base between the ` 
key and buzzer. Buzzer is ad- 
justable. 


List $3.40 


8-69 PRACTICE SET 


The R-69 Practice Set is for those 
who want an inexpensive instru- 
ment. Consists of a key lever, 
non-adjustable buzzer and code 
plate mounted on а metal base 
equipped with binding posts and 
rubber feet. Has maroon finished 
base and gold lacquered key lever 
and buzzer cover. 


List $1.75 


R-70 TWIN PRACTICE SET 


In this practice set is represented 
value that appeals to the begin- 
ner, Set includes two R-69 instru- 
ments, 75 feet of wire and in- 
struction manual packed in an at- 
tractive, illustrative box. 


List $3.75 


The prices on this page are subject to change. 





Wireless Instruments 


H-00 KEY 


For the amateur who wants an inexpensive, 
high grade wireless key, here is the proper 
Instrument. It is equipped with a heavy, cast, 
well insulated base in a black finish, coin 
Silver contacts, composition knob and nickel 
parts. 


List $1.50 





R48 KEY 


The beginner in the field of wireless approves 
this М К. W. Key for its desirability and in- 
ехрепѕіуепеѕз. It is well made with polished 
key lever and lacquered parts. Contact points 
are platinor. 

List $2.80 


STANDARD KEY 


This standard wireless key is designed to ш 
carry heavy currents. All brass construction Р а 
with lacquer finish. Furnished with Ус, М 
or %-inch coin silver contacts. 

፲፻-62---916”” contacts. List $3.50 

R-63—4" contacts. List 53.60 

Н-64--%” contacts. List $3.85 


R60 BUZZER 


The R-60 high frequency buzzer is the same 
type used on the R-68 Wireless Practice Set. 
It is adjustable and has a standard resistance 
of 2Ohms. Finish is black crystallized lacquer. 


List $1.25 








The prices on this page are subject to change. 


TELEGRAPH INSTRUMENTS 


115-ዚ KEY 


This key is designed for learners who want 
something that is scientifically correct but 
moderate in price. Has black enamel metal . 
base and is mounted on a mahogany finished 
wood base. Key lever is nickel plated. Con- 
tact points are platinor. 


List $2.50 





M-100 KEY 


а For rapid transmitting this key is preferred 

Si by skilled operators and beginners. The base, : 
equipped with binding posts, is brass with а: 
lacquer finish. Key lever is nickel plated. 


Furnished with platinor contact points. 
List $3.00 


SOUNDER 


The tone quality апа. instant action of this 
correctly designed sounder are well and wide- 
ly known. All adjustments are simple and 
accurate. Bar frame is black enamel and 
has an aluminum sounding bar, brass bridge 
and steel sounder plate. It is mounted on a 
mahogany finished wood base equipped with 
binding posts. 


112-5-- 4 Ohm. List $3.50 i 
113-S—20 Ohm. List $3.75 і 





The prices on this page are subject to change. 


TELEGRAPH INSTRUMENTS 


LEARNER SET 


On city, private and short lines learners will 
find this instrument easy to handle and hav- 
ing a clear, distinct tone. Bar frame and 
key base are black enamel, the bridge is 
brass, sounding bar із aluminum with steel 
sounder plate. Key lever is nickel plated. 
Sounder and key are mounted on a mahogany 
finished wood base. 


M-110— 4 Ohm. List $5.75 
M-111—20 Ohm. List $6.00 


PONY RELAY 


All the metal parts on this pony relay are 
brass with lacquer finish, excepting armature 


which is polished and plated steel. Magnets 
are non-adjustable. Mounted on a mahogany 
finished wood sub base and cast iron black 
enamel base. 


M-104— 4 Ohm. List $6.50 
М-105--20 Ohm. List $6.75 
М-106--50 Ohm. List $7.00 
M-107—75 Ohm. List $7.25 


COMMERCIAL RELAY 


The commercial relay is well designed and 
constructed for long, continuous service on 
commercial lines. Heel iron and armature 
are made of Norway iron. Has rubber cov- 
ered adjustable coils. Mounted on mahogany 
finished wood sub base nnd cast iron black 
enamel ከ886. 


916—150 Ohm. List $12.50 
917—250 Ohm. List $12.75 





Tho prices on this page are subject to change. 


FOR YOUR WORKSHOP 


We Recommend 


This S:GNAr 


14-inch 
ELECTRIC 
DRILL 


It’s Tops In 
Value 


Other Models 


14-inch 
Standard Duty 


-inch 
Standard Duty 


If your radio 
jobber cannot 
supply you, write us. 


This is the drill to buy for your tool kit. 
It is the same drill used by electricians, 
radio repairmen, and shops. Capacity 4” 
in steel, 14” in hardwood; measures 12” 
long ; speed 2950 R.P.M. ; trigger switch ; 
8-foot rubber cord and plug; weight 5% 
pounds. SIGNAL drills are dependable 
because they're well made, and they are 
outstanding values because they're priced 


right. 








This Automatic Wall Box Vent Fan 
is a 







Kitchen Necessity 
In Every Home 





cooking odors, steam 
and excess heat is this 
SIGNAL Automatic Wall 
Box Kitchen Vent Fan. 
Opening and closing the 
door controls starting 
and stopping of the mo- 
tor and opening and 
closing of the shutters. 
Has 10” quiet type fan, 
moves 600 C. F. M., pol- 
ished aluminum frames 
and fits walls 6"to 1115". 


Write for Prices 





Printed in U.S.A. с. 5M 2-41 


| PRICE CHANGES 


Effective ouly 21, 1941 


ኮሞ .ሪ 


M-100 
) 112-5 Sounder 
1125 Sounder - 
R-50 Key 


R-68 Practice Set .... 
No. 916 
No. 917 
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SIGNAL 


